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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording medium providing highly dense recording 
exceeding a diffraction limit by efficiently using proximity 
field light. 

SOLUTION: In this rewritable optical recording medium 
comprised by laminating a first dielectric film 4, a 
recording film 6 causing a crystal-amorphous change, a 
second dielectric film 8, a reflective film 10 and a - 
protective film 12 in this order on a light transmissive 
substrate 2, the reflective film comprises a film 
comprised by dispersing metal particulates 1 0B in a 
dielectric 10A. By this, the proximity field light can be 
efficiently used to provide the highly dense recording 
exceeding the diffraction limit. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium which irradiates light and 

performs informational record playback. 

[0002] 

[Description of the Prior Art] Generally, the optical recording medium attracts attention as a bearer of 
the central role of the record medium in a highly informative society. For example, as an optical 
recording medium of the mold only for playbacks using light with a wavelength of 780nm, CD 
(CompactDisc) with which music information, a program, etc. are recorded, the video CD on which 
image information is recorded are known, and there are CD-R, PD, an MO disk, etc. as an optical 
recording medium of record playback. The recording density of these optical recording media is 
improving increasingly with the further high advancement in information technology. The limitation of 
the recording density of this kind of optical recording medium is decided by MTF (spatiaf frequency) of 
the optical system of an optical pickup. This MTF is expressed as lambda/(4xNA), when numerical 
aperture of lambda and an objective lens is set to NA for playback wavelength. For this reason, in order 
to make recording density into high density, it is necessary to make lambda small and to enlarge NA. In 
the optical system of current and an optical pickup, as for lambda-400nm and NA, about 0.75 to 0.85 
thing is developed, and densification is progressing more. 

[0003] However, the demand to large-capacity-izing of storage capacity is strong, and implementation 
of large capacity and a high-density optical recording medium is desired further. For that purpose, 
although it is more short in lambda and enlarging NA more is examined, those development is also 
approaching the limitation and development of a new technique is needed. Then, the optical disc system 
using approaching space light as one of the new technique of this is proposed. Although localization of 
this approaching space light is carried out to the front face of the 1 st very small matter with which it did 
not usually spread far away, but light was irradiated If the 2nd matter of magnitude comparable as the 
matter is close brought very much near [ the ] the matter and approaching space light is scattered about, 
in order to be able to observe at the distant place, not to base the resolution of approaching space light 
on the wavelength of incident light but to be based on the magnitude and distance of two matter, In the 
conventional optical disc system, it has the property that the very small matter which was not able to be 
detected is detectable. For this reason, in the optical disc system, in order to reproduce the approaching 
space light generated on the outskirts of a record mark of the medium which hits the 1st matter of the 
•above, development of the probe which hits the 2nd matter of the above is performed. 
[0004] Moreover, not using the probe, the optical disc system called the dispersion mold Super-RENS 
method which detects approaching space light by the improvement of only a record medium is also 
proposed (Jpn. J. Appl.Phy. Vol.39, pp.980-981 (2000)). This is the optical disc system that the film to 
which generation and disappearance of a metal particle take place reversibly by the exposure of light 
near the record film is arranged, the metal particle plays the role of a probe, and a very small record 
mark can be reproduced. 
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[0005] 

[Problem(s) to be Solved by the Invention] By the way, in order to use approaching space light as a 
regenerative signal efficiently, each magnitude of a record mark and a metal particle and such two 
distance become important, and when the magnitude of a metal particle and a record mark is 
comparable, it has the property that approaching space light can be detected most efficiently. However, 
since he was trying for a chemical reaction to generate a metal particle by the above-mentioned Super- 
RENS method, there was a problem that control of the grain size was quite difficult, and it was difficult 
to form the metal particle of the size for which it asks. This invention is accomplished in view of the 
above-mentioned problem, and aims at offering the optical recording medium in which the high density 
record which crossed the diffraction limitation, using approaching space light efficiently is possible.- 
[0006] 

[Means for Solving the Problem] In the rewritable optical recording medium with which it comes to 
carry out the laminating of the invention concerning claim 1 to the order of the 1st dielectric film, the 
record film which causes crystal-amorphous change, the 2nd dielectric film, the reflective film, and a 
protective coat on the substrate of light transmission nature, said reflective film is an optical recording 
medium characterized by consisting of film which comes to distribute a metal particle in a dielectric. 
Thereby, the metal particles currently distributed are scattered about in the approaching space light 
which functions as a probe and carries out localization near the record mark, and become possible 
[ recognizing the minute record mark below a diffraction limitation, and reproducing information ]. 
[0007] In this case, as specified, for example to claim 2, said dielectric is any one of Si02, ZnS-Si02, 
aluminum203, and SiN(s). Moreover, as specified, for example to claim 3, said metal particles are any 
one or more particles in Au, Ag, and aluminum. Furthermore, the size of said metal particle is 
comparable as the shortest record mark length so that it may specify, for example to claim 4. 
[0008] Furthermore, as specified, for example to claim 5, the thickness of said 2nd dielectric thickness is 
below the thickness of said record film. Moreover, the mask layer from which light transmittance 
changes with the temperature changes by the exposure of light reversibly may be made to be formed 
between the substrate of said light transmission nature, and said 1st dielectric film so that it may specify 
to claim 6. 
[0009] 

[Embodiment of the Invention] Below, one example of the optical recording medium concerning this 
invention is explained in full detail based on an accompanying drawing. The expanded sectional view in 
which drawin g 1 shows the 1st example of the optical recording medium of this invention, the expanded 
sectional view in which drawin g 2 shows the 2nd example of the optical recording medium of this 
invention, the mimetic diagram in which drawin g 3 shows the cross-section structure of the reflective 
film, and drawin g 4 are graphs which show the C/N property of the optical recording medium of this 
invention, and the example of a comparison. First, as shown in drawing 1 , the optical disk Dl as an 
optical recording medium in which this record playback is possible is read, or has the substrate 2 of light 
transmission nature to laser beam L for writing, carries out the laminating of the 1st dielectric film 4, the 
record film 6 which causes crystal-amorphous change reversibly, the 2nd dielectric film 8, the reflective 
film 10, and the protective coat 12 to this top face one by one, and is formed in it. You may make it 
make the mask layer 14 from which it originates in the temperature change by the exposure of light, and 
light transmittance changes reversibly intervene between a substrate 2 and the 1st dielectric film 4 here 
like the 2nd example shown in drawing 2 . 

[0010] As the above-mentioned substrate 2, for example, a polycarbonate resin plate, a glass plate, etc. 
can be used, and ZnS-Si02, aluminum 203, SiN, etc. can be used as the 1st and 2nd dielectric films 4 
and 8 of the above. Moreover, as a recording layer 6 which causes the above-mentioned crystal- 
amorphous change reversibly, AglnSbTe, GeSbTe, etc. can be used and ultraviolet-rays hardening resin 
etc. can be used as the above-mentioned protective coat 12. Moreover, as the above-mentioned mask 
layer 14, it can be with thermochromic material. Moreover, as shown in drawing 3 , into dielectric 10A, 
the reflective film 10 distributes metal particle 10B, is formed, and it can be used as this dielectric 8 A 
alternatively [ any one ] of Si02, ZnS-Si02, aluminum 203, and the SiN(s), for example. Furthermore, 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/31/2007 



JP,2002-133720,A [DETAILED DESCRIPTION] 



Page 3 of 4 



as metal particle 10B distributed in this dielectric 10A, it is independent about particles, such as Au, Ag, 
and aluminum, or these two or more can be mixed and used. This metal particle 10B needs to choose 
dielectric 10A and the thing not dissolving. 

[001 1] In this case, if the size of the above-mentioned metal particle is set up to the same extent as the 
shortest record mark length, it is desirable from the reason sensitometry of approaching space light is 
made to max. Moreover, it is the distance of thickness extent of record film that approaching space light 
is carrying out localization, and, as for the distance of a record mark and a metal particle, it is desirable 
from the reason for making it less than [ it ] to set the thickness of the 2nd dielectric film 8 of the above 
below to the thickness of record film. Thus, in the constituted optical disk Dl, metal particle 10B 
distributed in dielectric 10A of the reflective film 10 plays a role of said probe, is scattered about in the 
approaching space light which carries out localization near the record mark (not shown), and becomes 
reproducible [ the very small record mark below the diffraction limitation of laser beam L ]. Here, since 
the examples 1 and 2 which are the optical recording media of this invention, and the example 1 of a 
comparison which is the conventional optical disk were actually created so that it might describe below, 
and the evaluation was performed, an evaluation result is explained. 

[0012] On the substrate 2 of the light transmission nature which consists of a polycarbonate, ZnS-Si02 
as the 1st dielectric film 4 The thickness of 75nm, (Example 1) AglnSbTe as record film 6 of the phase 
change mold which causes crystal-amorphous change reversibly The thickness of 20nm, As the 2nd 
dielectric film 8, into dielectric 10A which consists of Si02 considering ZnS-Si02 as the thickness of 
lOnm, and reflective film 10, the laminating only of the thickness of lOOnm was carried out, 
respectively, and it formed the film which distributed metal particle 10B which consists of Ag. Then, 
ultraviolet-rays hardening resin was applied as a protective coat 12. Formation of each above-mentioned 
film formed all film within the same sputtering system except for the protective coat 12. Moreover, 
formation of the reflective film 10 was performed by having placed Ag tip on the Si02 target, and the . 
number of chips performed control of the consistency of Ag particle in the film, and magnitude. 
[0013] (Example 2) On the substrate 2 of light transmission nature, the mask layer 14 which consists of 
organic coloring matter from which light transmittance changes with the temperature changes by the 
exposure of light reversibly was formed by approaches, such as a spin coat or vacuum deposition. Then, 
the 1st dielectric film 4, the record film 6 of the phase change mold which causes crystal-amorphous 
change reversibly, the 2nd dielectric film 8, the reflective film 10, and a protective coat 12 were formed 
by the same ingredient as the above-mentioned example 1, and thickness. 

(Example of a comparison) Except for the point which formed aluminum by the thickness of 150nm as 
reflective film, other film was made the same configuration as the above-mentioned example 1, and 
created the conventional optical disk. The mark length dependency of C/N of the optical disk of 
examples 1 and 2 and the example of a comparison is shown in drawin g 4 . For 3.5 m/sec and record 
power, 1 5mW and playback power are [ the measurement at this time / laser wavelength / 635nm and 
NA / 0.6 and linear velocity ] 0.9mW (example of a comparison), and 4mW (examples 1 and 2). It 
carried out on conditions. Examples 1 and 2 indicate that the same property is clear from this graph, and 
playback of the very small record mark both whose mark length is about 0.1 micrometers is possible. On 
the other hand, playback of a very small record mark could not be performed, but it became clear that 
the examples 1 and 2 of this invention showed the outstanding property whose mark length is about 0.1 
micrometers. In addition, at this example, although explained taking the case of the optical disk of only 
one side, it is not limited to this, for example, of course, this invention can be applied also to the optical 
disk of a double-sided mold like a bonding type optical disk. 
[0014] 

[Effect of the Invention] As explained above, according to the optical recording medium of this 
invention, the operation effectiveness which was excellent as follows can be demonstrated. Since the 
minute record mark below the diffraction limitation of the laser beam used using approaching space 
light is reproducible, high recording density can be raised further. 
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